Apelin stimulates glucose uptake through the PI3K/Akt pathway and improves insulin resistance in 3T3-L1 adipocytes.
Apelin, a cytokine mainly secreted by adipocytes, is closely related with insulin resistance. The underlying molecular mechanisms of how apelin affects insulin resistance, however, are poorly understood. This study aimed to investigate the effect of apelin on glucose metabolism and insulin resistance in 3T3-L1 adipocytes. After 10 ng/ml TNF-α treatment for 24 h, insulin-stimulated glucose uptake was reduced by 47% in 3T3-L1 adipocytes. Apelin treatment improved glucose uptake in a time- and dose-dependent manner. Treatment of 1,000 nM apelin for 60 min maximally augmented glucose uptake in insulin-resistant 3T3-L1 adipocytes. Furthermore, apelin pre-incubation also increased adipocytes' insulin-stimulated glucose uptake, and PI3K/Akt pathway were involved in these effects. In addition, immunocytochemistry staining and western blotting analysis indicated that apelin could increase glucose transporter 4 translocation from the cytoplasm to the plasma membrane. Apelin also increased the anti-inflammatory adipokine adiponectin mRNA expression while reducing that of pro-inflammatory adipokine interleukin-6 in insulin-resistant 3T3-L1 adipocytes. These results suggest that apelin stimulates glucose uptake through the PI3K/Akt pathway, promotes GLUT4 translocation from the cytoplasm to the plasma membrane, and modulates inflammatory responses in insulin-resistant 3T3-L1 adipocytes.